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 Patrick Bateson, 2007 [999].
Q9.   “The  truth  is  that  our  finest moments  are most  likely  to  occur when we  are 
feeling  deeply  uncomfortable,  unhappy  or  unfulfilled.  For  it  is  only  in  such 
moments, propelled by our discomfort, that we are likely to step out of our ruts 
and start searching for different ways or truer answers.”
 M. Scott Peck (1936-2005).






 Richard Dawkins, 1982 [263].
Q11.  “It might be  said  that  emotions  are  the weather of our  lives. Some days, we 
experience the blue skies of happiness and the sunshine of joy. Other days, we 
are drenched by the rain clouds of sadness or buffeted by the hot winds of anger. 
How we  respond  adaptively  to  our  emotional weather  patterns  -  finding  the 
silver lining in every dark cloud - has important consequences for our physical 
and mental wellbeing. Although we cannot control the weather outside, we are 








 Medical registrar in Queen Square Hospital, Annual Report, 1883 [1001].
Q13  “Only in man does man know himself, life alone teaches each one what he is”.




summary of the researCh aim
In  this PhD  thesis  I  investigated whether and how environmental  influences predict 














the red queen personality principle.
Additionally,  I  critically  examined  the  strong  prospective  association  between 
neuroticism and the common mental disorders (CMDs, viz., anxiety, depressive, and 
substance use disorders; chapter 5), which  is often used  to suggest  that neuroticism 





















the mixed model of Change in neurotiCism
Neuroticism was  introduced as a psychometric continuum  that  runs  from emotional 
stability  to  emotional  volatility,  and  high  scores  capture  the  tendency  to  experi-





and  change  in  neuroticism  are  discussed  in  terms  of  three  time  scales  (i.e.,  hours, 
weeks to months and years).
Level 1 (Hours): Emotions and Affect States
At the most momentary level we experience positive and negative affect in response 
to  environmental  influences  in  the  form  of  basic  emotions  (e.g.,  anger,  frustration, 
fear,  sadness) we  share with  all mammals,  and which  guide  our  everyday  conduct, 
decision-making, and navigation of our worlds [22,124,659]84. Such core affects are 




ence  reflexes,  perception,  cognition,  and  behavior  [22,124,659,864,1006].  The  subjective  affective 
valuations  of  environmental  cues  roughly  signal  either  positivity  (doing well)  or  negativity  (doing 
poorly) [22,71,124,152,867], together with a stimuli-associated physiological reactivity (or physiologi-
cal  response),  called  arousal  [659,1264,1265]. These basic  affective-emotional  systems  refer  to our 
“conserved  ancestral  voices  in  the mammalian mind”  [1266] which  once  sufficed  to meet  animal’s 
vital life challenges [22, 123, 318, 1266, 1267]. These multi-component emotional response systems 
become  automatically  initiated  when  agents    appraise  changes  or  objects  in  their  environments  as 















tive  feelings evident  in moods and emotions  [97,1004] which operate automatically 

















SLEs  trigger  an  episode  of  anxiety  or  depression  typically within maximal  three 








85.  The  International  Statistical  Classification  of  Diseases  and  Related  Health  Problems  10th  Revi-





















Level 3 (Years and Decades): The Setpoint Level
We conceptualize the neuroticism setpoint at a third temporal level, viz., stability and 
change in the setpoint of the personal density distribution of negative-affective expres-





of  neuroticism  (chapter  2-4 &  9). Notably,  the  diagnostic  and  statistical manual  of 
mental disorders (DSM [639]) often requires symptoms to persist for at least 6 months 
to diagnose a mental disorder (e.g., general anxiety disorder), to ensure that the con-
dition outlasts  transient stressors and indicates an  internal dysfunction  that operates 
independently of the original stressor [639,1013].
Prior  studies  [100,246,331]  indicated  that  increases  in  the  setpoint of neuroticism 
after severe stressors could persist over a decade. Two of these studies reported major 
increases in the neuroticism setpoint about two years after a stressor (d= 0.50 to 0.70, 








Despite  the  increasingly  stable  rank-order  of  our  neuroticism  setpoint  with  age 
[18,85,91,93,163,234-238,253],  still  about  a  third of  the general population  showed 
intra-individual decreases or increases in the setpoint of neuroticism of d= 0.50 over 
midlife [231,232]. The most influential environmental factors in terms of the neuroti-





employee (job loss, promotions),  in  line with the social  investment principle, which 


















T2, about 2 years later
Neuroticism











but  increases  in  the  neuroticism  setpoint  after  deteriorated  environments  persisted 
much longer than decreases in neuroticism after positive changes in the environment 
(13.5 vs. 6 years), in line with the literature [384,387,388]88. We proposed a balance 
between PLEs and NLEs  in which PLEs occur more often but  the  impact of NLEs 
is  about  25%  larger,  and more  persistent  (chapter  3 &  4). Moreover,  the  literature 
suggests  that  PLEs  and  NLEs  have  concurrent  (r=  .10  to  .40,  chapter  2 &  3)  and 
complementary  sequential  relationships  [235,381,629,640,1014],  e.g.  marriage  and 
divorce (chapter 4); but dismissal can also lead to divorce, change of residence, or loss 
of social contacts. PLEs can also buffer for the impact of NLEs on neuroticism, thus 
make  people  more  resilient  [269,382-384,387,644,1015].  Importantly,  PLE-driven 
decreases in neuroticism persisted for years, see chapter 2-4 (cf. [339,543,635]). Be-
havior genetic studies indicate that PLEs are more person-dependent than NLEs [235], 
and  stronger  associated  with  socioeconomic  status  [67,107,1016,1017].  Thus  even 
though  neuroticism  is  not  predictive  for  PLEs  [222,339,340,629,630],  PLEs  should 
also be considered in discussions of resilience, prevention, and politics [152,1018].
This  thesis  suggests  that  most  SLE  effects  recede  in  terms  of  months,  but  that 
some  changes  in  neuroticism  can  persist  for  years  [94,223,244]  or  even  decades 
[100,246,1019]. Perhaps severe SLEs change the social interactions in our daily life, 



















tion,  and pre-term childbirth  seem  to persist  in  some adults,  but not  all. Regarding  the  substitution 










Moreover, whether  and when  the  setpoint  of  neuroticism  fully  recedes  remains  un-
known. The rate and extend of  recovery  in  terms of a neuroticism setpoint  is  likely 
to differ for different  individuals,  just as recovery rates for disorders do. Population 
studies suggest that changes in setpoint levels of subjective wellbeing persisted over 










worry  about  everyday  things  that  lasts  for  at  least  6 months  is  called  a generalized 
anxiety  disorder,  rather  than  a  substantial  increase  in  the  setpoint  of  neuroticism 






















comparable  to  the  stability  of  neuroticism  [164,253],  thus more  akin  to  personality 
than affective states. Test-retest correlations for neuroticism over comparable intervals 
seem in general only about a third higher than for CMD symptoms (chapter 5, Table 
18). This  indicates  that  there  is more stability  in CMD symptoms and more change 
in  neuroticism  than  the  concept  of  state  (symptoms)  and  trait  (neuroticism)  would 
suggest.
The  question what  distinguishes  high  neuroticism  from psychopathology  remains 
largely unsolved. Perhaps changes in the neuroticism setpoint must become entrenched 
in  our  semantic memory  and  identity  to  persist, while mood fluctuations  are  stored 
in  our  episodic memory  [573,732]92.  It may  also  be  that  changes  in  the  setpoint  of 
neuroticism  are  functional,  e.g.  severe  SLEs  may  shift  the  allocation  of  resources 
towards certain outcomes, viz., a more conservative ‘better-safe-than-sorry’ behavioral 
strategy  to  reduce  the  risk of  losing at  the price of  limiting  the chances of winning 
[22,24,116,145,184,1026]93. An argument  for adaptiveness  is not so easily made for 
CMDs  [297,1027,1028]94.  Perhaps  the  difference  between  biologically  “designed” 
functioning  -  the  result  of  natural  selection  -  and  the  failure  of  such  functioning 
(“dysfunction”)  is  the  most  plausible  demarcation  point  between  human  normality 
and disorder in the medical sense [22,162,322,322,1013,1029]. The idea that CMDs 
92.  Our  innate  temperamental  propensities  lead  to  frequently  repeated  responses,  which  accumulate 
strength or functional value through repeated reinforcements, and become encoded as a memory that 














function, which  can  be  operationalized  as  a  statistically  unexpected  and  harmful  consequence  of  a 
response [162,1013,1029]. Expectable responses to stress, however, and socially deviant behavior and 
conflict between a person and society are not generally due  to a dysfunction,  thus are not generally 












may refer  to  the extreme poles of normal behavior  [54,162,165,1030,1031] shall be 
discussed in terms of the spectrum model below. Perhaps neuroticism refers to indi-
vidual  characteristic  levels of minor psychiatric  symptoms  [3,53,149,736]  such  that 
the distinction may be purely semantic, as has been argued for the distinction between 
emotion and mood [17,1032,1033].





regulate neuroticism back  to  its  setpoint  [94,100]. Therapy may help  individuals  to 






statistical  developments.  To  unravel  within-person  change  theorists  could  combine 
trimonthly assessments of neuroticism (setpoint  level) combined with high  frequent 
sampling  (viz., multiple  assessments  a day,  repeated  for multiple days) of  the  envi-












95.  Multiple  studies  showed  that  self-report measures of neuroticism change  in  response  to  therapeutic 
interventions [391,1287] and drug interventions [348,354]. Decreases in neuroticism over 10 months 












to cope with  the  stresses of  life, which may  inspire  theorists  to craft more  specific, 
maybe  even personalized,  prevention  and  treating  strategies  for  decreasing neuroti-
cism, and in this way the vulnerability for emotional disorders that is associated with 
high neuroticism.
neurotiCism and the Common mental disorders
One major drive behind this thesis was to unravel the causes for the vulnerability for 








be  interpreted  is  that health care  spending’s continue  to  rise,  also  for public mental 
health, which requires a reconsideration of resource allocation decisions. The observed 
potential  for  a  benign  transactional  cycle  between  environments  and  decreases  in 
neuroticism might stimulate prevention strategies to target the vulnerability for mental 















As  indicated  in  the  beginning  of  this  chapter,  five  explanatory models  have  been 
proposed for the strong prospective association between neuroticism and CMDs: the 
vulnerability model,  the spectrum model,  the common cause model,  the scar model, 
and  the  state model. The  support  for  each of  these models will  be discussed  in  the 
following.
Overlap at Baseline (“Carry-over Effects”)
The  spectrum model  proposes  that  neuroticism  and  CMDs  form  one  dimension. A 
meta-analysis of cross-sectional associations between neuroticism and CMDs showed 
magnitudes  of  Cohen’s  d of  0.50  for  substance-use  disorders,  to  2.00  for  some 
anxiety  and  mood  disorders  [281];  and  over  all  diagnostic  groups  the  neuroticism 
scores were on average d= 1.65 higher. This overlap between neuroticism and CMDs 










effect of neuroticism on CMDs  is  robust  for  statistical adjustment  for age,  sex, and 
socioeconomic status [741,841,1055]. In sum, both frustration and neuroticism have 
an  independent  prospective  effect  on CMDs,  neuroticism mainly with  internalizing 
symptoms (chapter 5), and frustration with externalizing symptoms (chapter 6).






98.  Note  that  reported  effects  are  based upon  a  comparison of  the  correlations between  frustration  and 
internalizing  and  externalizing  symptoms  before  and  after  adjustment  for  baseline  symptoms  (thus 
compared  to  partial  correlations), which  are  reported  in Appendix Table A30. The models  reported 
in  the paper were also adjusted  for endogenous and exogenous SLEs, and notably,  the measures of 









lable  and high-intensity  childhood  stressors  form a  risk  factor  both  for  neuroticism 
and CMDs  [795-798],  as we  also  observed  in  chapter  2  (Table  3).  Finally,  there  is 
support  for a general  factor of psychopathology [166,170,688,1056], e.g. a study in 
almost 1600 adolescent twin pairs suggested that negative emotionality or neuroticism 
is closely related to this general factor, also genetically, and more than with either the 





Neuroticism may  drive  processes  that  lead  to CMDs,  however,  such  as  a  selection 
for  SLEs, which  is  known  as  the  vulnerability model  (cf.  diathesis-stress).  Indeed, 
higher  neuroticism  and  frustration  predicted  experiencing  more  SLEs  in  chapter 
2-6 & 9  (d= 0.20  to 1.00), which  in  turn may have causal effects on CMDs. More-
over, many  twin and  longitudinal  studies  report on  reciprocity between neuroticism 
and  SLEs  (see  chapter  2,  3 &  9,  and  [125,172,235,239]).  The  reviewed  studies  in 
chapter  4  showed  that  specific  SLEs  were  more  prevalent  for  individuals  high  on 
neuroticism  [155,222,339,340,629-631],  e.g.  three  times  more  interpersonal-SLEs 
for the quartile with the highest neuroticism scores versus the lowest scoring quartile 
[340,444,626,631].  This  association  between  neuroticism  and  SLEs was  robust  for 
statistical adjustment for mental health status at baseline [425]. In my own work SLEs 













patients  rate  themselves as more neurotic during episodes of  (subthreshold) CMDs, 
such  as  depression  or  anxiety,  compared  to  pre-  and  post-episode  measurements 
[238,281,348,350,762,763].  In  chapter  2 we outlined  that  this  phenomenon  is  often 
interpreted  in  terms of  is  often  interpreted  in  terms of  a  transient  state-deviation  in 
self-perception due to the state-effects of the patient’s current psychopathology, rather 
than  real  change  in  set-point-neuroticism  [3,351-354].  This  has  been  discussed  in 











































5)99.  Furthermore,  future  studies  should  implement  a  full  control  for  neuroticism-
CMDs overlap, which most reviewed studies were unable to do. Third, theorists should 









ness,  distress,  and  reduced  self-confidence  [46,50,51,56-63].  In  the  future  it  might 
be worthwhile  to  further  deconstruct  neuroticism  in  terms  of  these  facets  and  their 
supposed purpose. The stability of most facet traits is comparable to the neuroticism 



















avoidance  behaviors while  anger motivates  approach  behaviors  [698-700]. Anxiety 
is  characterized  by  a  sense  of  uncertainty while  anger  is  characterized  by  certainty 
[22,1061]. Temporal dynamics can distinguish closely related emotions such as shame 
versus guilt or  fear versus anxiety [22,661,1062]. Anxiety refers  to  inner  turmoil or 
expected future threat while fear is a response to a real or perceived immediate threat 
[11,22,639,662,1062]102,  e.g. anxiety  enhances  pain  while  fear  inhibits  pain  [1062-






suggests  that  they  capture  information  about  individual  development  that  is missed 
by  the  broad  neuroticism  domain  [230,231,637,820].  Furthermore,  many  facets  of 
neuroticism (such as anger, contempt, depression, or anxiety) seem to be mediated by 
different  neurological  underpinnings  [22,703,1067],  are  likely multiple  gene-linked 
[17,18,1067],  show  specific  correlates  with  external  variables  [171,789],  such  as 
depression [1068] or family functioning [1069], and facets have different implications 
for development and psychopathology [291,687,701-703,1062,1068]103. Another issue 






are  a  hallmark  of  neuroticism  [643,1295].  Impulsive  behavior  in  response  to  stress  is  also  called 
negative urgency, and often takes the form of alcohol abuse or aggression, which is more common for 
individuals high on neuroticism [1295]. Interestingly, impulsivity can manifest itself either in action 
(e.g., drug abuse or shopping) or  inaction (e.g.,  tardiness,  lack of planning),  see  [122]. Comparable 
debates about overlapping traits are also held with regard to the subcomponents of subjective wellbeing 
[1296-1298]  or  positive  and  negative  affect  in  general  [1299]. Most wellbeing  scales  overlap with 
personality  dimensions, e.g.  “positive  relations with  others”  and  agreeableness  [1300]  or  “personal 
growth” and openness [1300].
102. Anxiety  is  characterized  by  hypervigilance  and  is  future-focused  while  fear  mobilizes  people  for 
avoidance  action  and  is  present-focused  (fight/flight/freeze).  General  anxiety  disorder  and  depres-










influences,  such as  social  investment, personal growth, and self-actualization,  influ-
ence all  facets of neuroticism, and which experiences only  influence one facet (nar-
row acting  influences), and  leave  the corresponding facets unaffected  [163,209,230,
231,246,338,1070]105. When  specific  facets  become more  associated  during  specific 
developmental periods we can theorize that both facets became influenced by a shared 
factor  [209,1071],  such  as  age  [209],  or  normative  life  events  [227].  Decreases  in 
associated change between facets may suggest trait differentiation [209,1071]. In sum, 
the neuroticism facets capture distinguishable  tendencies  that may differ  in  their ef-
fects on adjustment and outcomes [22,703,1072,1073]. As outlined in the introduction, 
each individual has a neuroticism chord, a polyphony of facet traits, which resonate 
differently,  and make  people  feel  differently,  even  when  their  average  neuroticism 
levels may be the same.




instead of  reflecting  a  latent  force  that  drives  the  associations between  components 






























the red Queen Personality PrinCiPle
The  red  queen  refers  to  a  character  in Lewis Carroll’s  book  ‘Through  the Looking 
Glass’ who describes her country as a place where “it  takes all  the running you can 










The  red  queen  personality  principle  implies  that  our  neuroticism  emerges  from 
a  balance  (or  mutual  accommodation)  we  find  with  the  changing  environment  in 
which  we  live  and  grow  [100,1039,1076],  as  part  of  a  complex  dynamic  system 






108. For  example,  mindfulness-based  cognitive  therapy  or  cognitive  behavioral  therapy  (CBT) may  ef-
fectively desensitize networks of negative cognitions or inhibit reactivity to specific events that activate 
specific  negative  cognitive  schemes  [1035,1036,1312].  Such  approaches may  be more  feasible  for 
specific associations than for whole personality domains at broad.
109. We  also  have  to  adapt  or  cope with  changes  in  the  social  convoy  that  escorts  us  as  fellow  travel-















normative  decrease  in  the  neuroticism  setpoint  (about  d=  0.80)  is  partly  driven  by 
social  pressures,  expectations,  and  contingencies  that  follow  investment  in  social 
roles  as  student,  partner,  parent,  and  colleague  [24,27,142,163-165,251,433,450]111. 
110. Change  from  this  Pareto  criterion  would  degrade  one  of  your  objectives  or  desired  end-states,  if 
only because of opportunity costs  [665,1092,1135]. Multi-objective problems  like  the one proposed 
often have  a  set  of Pareto  solutions  -  called  a Pareto frontier,  and  the  selection  for  “the best” bal-
ance along this frontier remains a subjective human decision, and is dependent on historical-cultural 
contingencies [162,683,1081,1082,1084,1110]. Change from one state to another requires energy and 
has a  transaction cost [1039,1135]. The Red Queen Personality Principle roots  in  the second law of 






because  this  internal  organization  causes  a  net  increase  in  disorder  in  the  environment  [25,97].  In 
other words,  the body  is not an  isolated system, and we form one unified system with our environ-
ment  [25,191,255,256,263,310,991]. Heritable  effects  on  the  immune  system  [1320]  or  phenotypic 
expression are overshadowed by environmental effects [24,25,470,1026,1102,1124,1314,1321]. In the 
field of psychology this may be reflected in concepts like stress, which is transactional, and perhaps 
stress  cannot  be  found  in  the  objective  circumstances  themselves  nor  in  the  person  but  only  in  an 
ongoing interaction between both [459,460,462,1322]. The second law of thermodynamics has been 
postulated as the first law of psychology because it implies that the apparent organization of the psy-












and  to  whom  emotions  may  be  expressed  [123,195,198,876],  e.g.  boys  become  increasingly  less 
emotional expressive between age four to six, while girls do not change, which suggests that cultural 







The  social  investment  principle  is  supported  by  associations  between  the  timing  of 
social events and the normative decrease in neuroticism across cultures [93,227] and 
the  accelerations  of  this  normative  change  after  social  investment  in  the  family  or 







are  unstable  during  infancy  (adjusted  for measurement  error,  r=  .25),  but  continue 
to stabilize over the majority of the lifespan (at age 15, r= .50), and reach a plateau 













that  also  severe SLEs  that were unpredictable,  uncontrollable,  unexpected,  undesir-
112.  It  is  therefore  important  to  note  that  continuity  and  change  are  not  natural  opposites  [64,1327]. A 
true understanding of  the developmental stability and change in neuroticism requires a combination 
















of neuroticism, especially when  they were characterized by  interpersonal  stress and 
conflict  (chapter  4).  In  sum,  if  we  aim  to  understand  individual  differences  in  the 
setpoint of neuroticism our social life context matters.
Corresponsive Principle
The  corresponsive  principle  holds  that  the  effect  of  life  experiences  on  personal-
ity  is  to  deepen  the  characteristics  that  lead  people  to  those  experiences  in  the 
first  place,  for  example,  via  the  selection  of  specific  friends,  spouses,  occupations, 
experiences  and  hobbies  [29,64,67,172,248,263,411,436-441,1085].  In  other words, 
individuals with high neuroticism  setpoint  levels  select/evoke  experiences  that  lead 
to  even  higher  setpoint  levels,  an  accumulative model  (or  snowballing  effect). The 










the  timing  of  this  increasingly  stronger  neuroticism-environment  correlation,  about 
the underlying mechanism, about differences between positive and negative effects on 
neuroticism (in magnitude or persistence), or their interaction [38,399,626,666,667].
Many  observations  in  this  thesis  do  not  concur  with  a  snowballing  process  (see 
chapter 2, 4 and 9, or [603,673,812]). For example, early life challenges may, when 
overcome,  induce adaptations  that  lead  to  resilience  to SLEs  later  in  life, compared 
to  individuals  without  a  history  of  adversity  (see  chapter  2),  which  is  known  as  a 
“steeling effect” [222,461,1086,1087]. Adjudicated individuals tend to score high on 
















function, viz.  benefits  and  costs  associated with  the gradient  from high neuroticism 
to emotional stability  in a given context. This balance  theory predicts  that a certain 







within  populations  around  the  globe  [379,449,463,565-568,1093]  and  over  gen-
erations [41,228,333,334,434,562-564]. For example, in the south and east of Europe 
populations tend to score higher on neuroticism than in the other European countries 


































of  the human population  [11,134,145,1102-1108]. Remarkably  little  is known about 
such  processes  [95,227,228,628,658]. Notably,  not  only  neuroticism  levels  seem  to 
differ  across  cultures  [463,565,566],  also CMDs manifest  themselves  differently  at 














cesses in the personal atmosphere (in terms of years and decades), e.g. via substitution 
of resources, which enable the neuroticism setpoint to gravitate slowly back towards 
the  -  generally more  normative  -  neuroticism  levels  to which  one was  accustomed 
117.  In other words, gender differences in neuroticism tend to be larger in more developed Western cultures 
with less traditional gender roles [463,565]. The widening gender-gap in neuroticism is accompanied 























taxonomies,  to measure  and  compare  specific  environmental  influences  on  neuroti-
cism and changes  in our personal atmosphere  [103,244,245,265-267,409]119. Such a 
taxonomy  would  “complement,  enrich,  and  spur  forward  the  relatively  advanced 
psychology of personality so that persons thinking, feeling, and acting in situ can be 
studied” [245]. In chapter 4 we outlined that the Bioecological system theory may be 
used  as  a  stepping  stone  [103,447],  but  also  the  socioanalytic  personality  approach 




between  environmental  influences  and  neuroticism  in  more  detail,  and  to  take  all 
surrounding  factors,  conditions, or external  influences  that affect a given  individual 
at  a  given  time  into  account. A  core  question  remains  which  factors  render  a  per-
sonal  atmosphere  a  risk  factor  (vulnerability)  for  high  neuroticism  after  SLEs,  and 











(spouse,  friend,  skills,  appearance,  roles,  and  status),  loss  of  social  competition  for  these  resources 
(and threat thereof) reliably elicit increases in neuroticism. This might have been an adaptive response 















tions  treating  high  neuroticism  are  feasible  [351,354,355,391,726-728,1037,1116], 
both psychological and pharmacological (d= 0.40 to 1.25). Therapists could focus on 






be worth  the bother  in  terms of effort and  time. Perhaps  it  is most cost-effective  to 





This  thesis  showed  that high neuroticism  is  an  important prospective  indicator of 
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Predictors beta (P) beta (P) beta (P)
N1 .763 (.001) .763 (.001) .763 (.001)
Gender .013 (.328) .032 (.727) .017 (.779)
Age -.022 (.139) .000 (.996) -.010 (.871)
Recent NLEs .050 (.001) .050 (.001) .002 (.976)
Recent PLEs -.044 (.001) -.043 (.001) -.055 (.376)
Distant NLEs .043 (.001) .043 (.001) .093 (.176)
Distant PLEs -.077 (.001) -.077 (.001) -.105 (.129)























N1 N2 .78 .68 (13%) .59 (24%) .59 (24%) .77 (1%)
D2 .60 .36 (40%) .12 (81%) .11 (82%) .60 (1%)
A2 .51 .13 (75%) .10 (81%) .05 (91%) .50 (2%)
D1 D2 .72 .51 (29%) .50 (30%) .40 (44%) .70 (3%)














Path Description Type Path Description Type
1 N1→N2 Tx+1 N* Stability 26 Pos∆QoL→N4 Tx+1 E* Direct
2 N1→LTDendo Tx+1 N* Direct 27 Neg∆QoL→N4 Tx+1 E* Direct
3 N1→PLEs (T3) Tx+2 N Delayed 28 Pos∆QoL→N5 Tx+2 E* Delayed
4 N1→NLEs (T3) Tx+2 N Delayed 29 Neg∆QoL→N5 Tx+2 E Delayed
5 LTDendo→N2 Tx+1 E* Direct 30 N4→PLEs (T5) Tx+1 N* Direct
6 LTDexo→N2 Tx+2 E Delayed 31 N4→N5 Tx+1 N* Stability
7 LTDendo↔LTDexo Tx E Concurrent 32 N4→NLEs (T5) Tx+1 N* Direct
8 LTDendo→N3 Tx+2 E* Delayed 33 (T5) PLEs↔NLEs Tx E* Concurrent
9 LTDexo→N3 Tx+2 E* Delayed 34 (T5) PLEs→N5 Tx+1 E Direct
10 N2→ PLEs (T3) Tx+1 N Direct 35 (T5) NLEs→N5 Tx+1 E Direct
11 N2→N3 Tx+1 N* Stability 36 N1→LTDexo (T2) Tx+1 N Direct
12 N2→ NLEs (T3) Tx+1 N* Direct 37 N1→Pos∆QoL(T4) Tx+3 N Delayed
13 N2→Pos∆QoL Tx+2 N Delayed 38 N1→Neg∆QoL(T4) Tx+3 N Delayed
14 N2→Neg∆QoL Tx+2 N Delayed 39 N1→ PLEs(T5) Tx+4 N Delayed
15 (T3) PLEs↔NLEs Tx E* Concurrent 40 N1→NLEs(T5) Tx+4 N Delayed
16 (T3) PLEs→N3 Tx+1 E Direct 41 N2→PLEs(T5) Tx+3 N Delayed
17 (T3) NLEs→N3 Tx+1 E Direct 42 N2→NLEs(T5) Tx+3 N Delayed
18 (T3) PLEs→N4 Tx+2 E Delayed 43 LTDendo→N4 Tx+3 E Delayed
19 (T3) NLEs→N4 Tx+2 E Delayed 44 LTDexo→N4 Tx+3 E Delayed
20 N3→Pos∆QoL Tx+1 N Direct 45 LTDendo→N5 Tx+4 E Delayed
21 N3→N4 Tx+1 N* Stability 46 LTDexo→N5 Tx+4 E Delayed
22 N3→Neg∆QoL Tx+1 N* Direct 47 (T3) PLEs→N5 Tx+3 E Delayed
23 N3→PLEs (T5) Tx+2 N Delayed 48 (T3) NLEs→N5 Tx+3 E Delayed
24 N3→NLEs (T5) Tx+2 N Delayed








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Predictor Outcome span Years Type effect Effects se P value mediators
N1 N3 Tx+2 6 Indirect 0.439* 0.039 <.001
0.391* 0.042 <.001 N2
0.048* 0.016 .003 (T2)LTDendo, N2
N1 N4 Tx+3 14 Indirect 0.253* 0.033 <.001
0.215* 0.031 <.001 N2, N3
0.011n 0.006 .076 N2, N3, Neg∆QL
0.027* 0.009 .004 LTDendo, N2, N3
0.001n 0.001 .148 LTDendo, N2, N3, Neg∆QL
N1 N5 Tx+4 16 Indirect 0.183* 0.027 <.001
0.155* 0.024 <.001 N2, N3, N4
0.008n 0.004 .083 N2, N3, Neg∆QL, N4
0.019* 0.007 .006 LTDendo, N2, N3, N4
0.001n 0.001 .157 LTDendo, N2, N3, Neg∆QL, N4
N2 N5 Tx+3 11 Indirect 0.275* 0.036 <.001
0.262* 0.034 <.001 N3, N4
0.013n 0.008 .082 N3, Neg∆QL, N4
N3 N5 Tx+2 10 Indirect 0.417* 0.045 <.001
0.397* 0.042 <.001 N4
0.020n 0.011 .079 Neg∆QL, N4
LTDendo N3 Tx+2 3.5 Total 0.296* 0.054 <.001
Direct 0.172* 0.045 <.001
Indirect 0.124* 0.034 <.001 N2
LTDendo N4 Tx+3 11.5 Total 0.171* 0.036 <.001
Indirect 0.171* 0.036 <.001
0.095* 0.027 <.001 N3
0.068* 0.020 .001 N2, N3
0.005n 0.003 .094 N3, Neg∆QL
0.003n 0.002 .125 N2, N3, Neg∆QL
LTDendo N5 Tx+4 13.5 Total 0.123* 0.028 <.001
Indirect 0.123* 0.028 <.001
0.068* 0.020 .001 N3, N4
0.049* 0.015 .001 N2,  N3, N4
0.003n 0.002 .100 N3, Neg∆QL, N4
0.002n 0.002 .133 N2, N3, Neg∆QL, N4
Pos∆QL N5 Tx+2 6 Total 0.043n 0.064 .504
Direct 0.135* 0.050 .007




Predictor Outcome span Years Type effect† Effects se P value mediators
Neg∆QL N5 Tx+2 6 Total 0.132* 0.049 .007
Indirect 0.132* 0.049 .007 N4
LTDendo Neg∆QoL Tx+2 7.5 Total 0.225* 0.074 .002
Direct 0.207* 0.083 .013
Indirect 0.018n 0.023 .415 N3
0.008n 0.010 .430 N2, N3
LTDendo Pos∆QoL Tx+2 7.5 Total -0.051n 0.059 .394
Indirect 0.000n Ns.
Neg∆QoL NLEs (T5) Total -0.037n 0.068 .589
Direct -0.068n 0.070 .337
Indirect 0.031* 0.016 .053 N4
Pos∆QoL PLEs (T5) Total -0.005n 0.069 .942
Direct 0.018n 0.067 .790
Indirect -0.022n 0.014 .119 N4





step Path P-value Estimate Effect
1 29 Neg∆QoL→N5 .84 0.01 E Direct
2 34 PLE (T5)→N5 .81 0.01 E Direct
3 18 PLE (T3)→N4 .77 0.01 E Delayed
4 7 LTDendo↔LTDexo .53 0.04 E Concurrent
5 20 N3→Pos∆QoL .52 0.05 N Direct
6 16 PLE (T3)→N3 .25 -0.04 E Direct
7 17 NLE (T3)→N3 .24 0.04 E Direct
8 19 NLE (T3)→N4 .20 0.07 E Delayed
9 10 N2→PLE (T3) .13 0.09 N Direct
10 6 LTDexo→N2 .12 0.08 E Direct











** 0.26 0.53** 0.05 0.47** 0.05
N3 1.31
** 0.22 0.41** 0.05 0.60** 0.05
N4 2.47
** 0.29 0.60** 0.06 0.40** 0.06
N5 0.83
* 0.29 0.50** 0.05 0.50** 0.05
LTD Endo (T2) -1.11** 0.30 0.85** 0.05 0.15** 0.05
LTD Exo (T2) 0.78** 0.04 0.00
PLEs (T3) 0.88** 0.04 0.00
NLEs (T3) 0.21 0.33 0.98** 0.02 0.02 0.02
Pos∆QoL (T4) 0.84** 0.05 0.00
Neg∆QoL (T4) -0.24   0.31 0.98** 0.02 0.02 0.02
PLEs (T5) 0.08   0.33 0.98** 0.02 0.00















N 957 957 957 957
Variables 7 6 7 7
Χ2 1100.17 1196.45 1300.49 1586.88
df 7 8 9 12
Loglikelihood model (H1) -10779.25 -10779.25 -10967.44 -10967.44
CFI 0.41 0.36 0.46 0.34
TLI -0.27 -0.21 -0.26 -0.16
RMSEA 0.40 0.39 0.39 0.37
AIC 26557.65 26556.84 26941.59 26939.39
BIC 26654.93 26649.25 27068.05 27051.26
X2 independence model 1858.51 1858.51 2404.48 2404.48
df 15 15 21 21
Loglikelihood H0 -13258.83 -13259.42 -13444.80 -13446.70
Scaling factor (TRd) 1.7314 1.74 1.58 1.64




Note. X2= Chi-square; df= degrees  of  freedom; AIC= Aikaike  information  criterion  (information  entropy); 
BIC= Bayesian information criterion (most sensitive to parsimony); CFI= comparative fit index; TLI= Tucker-



























































































































































































































































































































































































































































































































































































































































































































































































































Variable in model Test of nested model
p β ∆X2 ∆df p
Baseline model
1. SLEs Endo → Psych T2 .93 0.01 0.01 1 .93
2. Fr → SLEs Exo .62 0.02 0.22 2 .90
3. Fr → SLEs Endo .05 0.07 3.56 3 .31
Change model











β ∆X2 p β ∆X2 p
Baseline Fr ↔ Psych T1 0.27*** 56.1 .001
Prospective Fr → Psych T2 0.21*** 33.5 .001 0.11*** 14.4 .001
Psych T1 → Psych T2 0.49*** 186.1 .001
Stress generation Fr → Endo SLEs 0.14*** 14.7 .001
Fr → Exo SLEs 0.07* 3.8  .05
Psych T1 → Endo SLEs 0.24*** 49.5 .001
Psych T1 → Exo SLEs 0.20*** 29.6 .001
Endo ↔ Exo SLEs 0.21*** 33.4 .001
Endo SLEs → Psych T2
Exo SLEs → Psych T2 0.26*** 16.8 .001
Stress Sensitivity Fr*Endo → Psych T2 0.19*** 28.7 .001









Source beta 95% Ci Percentage
Total effect 0.26*** 0.19 to 0.32 100.0%
Total direct effect 0.11*** 0.11 to 0.17 43.5%
Total indirect effect 0.14*** 0.11 to 0.18 56.5%
  Psychopathology T1 0.13*** 0.09 to 0.17 51.4%













N 957 957 957 957
Variables 6 6 7 7
Χ2 1044.28 1326.40 1253.99 1686.45
df 7 10 9 14
Loglikelihood model (H1) -10172.59 Equal -10005.01 Equal
CFI 0.40 0.24 0.46 0.27
TLI -0.28 -0.14 -0.27 -0.10
RMSEA 0.39 0.37 0.38 0.35
AIC 25342.38 25344.22 25018.59 25016.74
BIC 25439.66 25426.90 25145.04 25118.88
X2 independence model 1749.01 Equal 2306.70 Equal
df 15 Equal 21 Equal
Loglikelihood H0 -12651.19 -12655.11 -12483.29 -12487.37
Scaling factor (TRd) 1.71 1.76 1.56 1.66




Note. X2= Chi-square; df= degrees  of  freedom; AIC= Aikaike  information  criterion  (information  entropy); 
BIC= Bayesian information criterion (most sensitive to parsimony); CFI= comparative fit index; TLI= Tucker-

















beta beta [95% Ci] beta beta [95% Ci]
Baseline Fr ↔ Internalizing T1 0.11** 0.11*** 0.04 to 0.19
Prospective Fr → Internalizing T2 0.06 -0.01
Internalizing T1 → T2 0.54*** 0.55*** 0.51 to 0.60
Stress generation Fr → Endo SLEs 0.13*** 0.13*** 0.06 to 0.20 0.13*** 0.12*** 0.05 to 0.19
Fr → Exo SLEs 0.07* 0.07* 0.01 to 0.14 0.06
Internalizing T1 → Endo SLEs 0.01
Internalizing T1 → Exo SLEs 0.14*** 0.15*** 0.09 to 0.21
Endo ↔ Exo SLEs 0.24*** 0.24*** 0.17 to 0.30 0.24*** 0.24*** 0.18 to 0.31
Endo SLEs → Internalizing T2 -0.13 -0.12*
Exo SLEs → Internalizing T2 0.29*** 0.23*** 0.09 to 0.36 0.18*** 0.15** 0.05 to 0.25
Stress Sensitivity Fr*Endo → Internalizing T2 0.09 0.10










Variable in model Test of nested model
p β ∆X2 ∆df p
Frustration model
1. Fr → Internalizing T2 .11 0.06 2.82 1 .09
2. Fr* SLEs Endo .23 0.12 1.36 1 .24
3. SLEs Endo → Internalizing T2 .17 -0.05 1.87 1 .17
Change in Internalizing model
1. Fr → Internalizing T2 .86 -0.01 0.03 1 .85
2. Internalizing T1 → SLEs Endo .76 0.01 0.13 2 .94
3. Fr*Endo → Internalizing T2 .13 0.10 2.86 3 .41
4. SLEs Endo → Internalizing T2 .19 -0.04 4.70 4 .32

















N 957 957 957 957
Variables 6 6 7 7
Χ2 1060.41 1330.76 1264.15 1669.19
df 7 10 9 14
Loglikelihood model (H1) -9940.65 -9940.65 -9631.18 Equal
CFI 0.41 0.26 0.44 0.26
TLI -0.27 -0.11 -0.31 -0.11
RMSEA 0.40 0.37 0.38 0.35
AIC 24890.77 24887.39 24285.96 24281.77
BIC 24988.05 24970.07 24412.42 24383.91
X2 independence model 1799.40 1499.40 2261.12 Equal
df 15 15 21 Equal
Loglikelihood H0 -12425.39 -12426.69 -12116.98 -12119.89
Scaling factor (TRd) 1.72 1.75 1.61 1.69




Note. X2= Chi-square; df= degrees  of  freedom; AIC= Aikaike  information  criterion  (information  entropy); 
BIC= Bayesian information criterion (most sensitive to parsimony); CFI= comparative fit index; TLI= Tucker-

















beta beta [95% Ci] beta beta [95% Ci]
Baseline Fr ↔ Externalizing T1 0.20*** 0.20*** 0.13 to 0.27
Prospective Fr → Externalizing T2 0.14*** 0.16*** 0.10 to 0.23 0.08* 0.09** 0.03 to 0.15
Externalizing T1 → T2 0.44*** 0.44*** 0.37 to 0.50
Stress generation Fr → Endo SLEs 0.13*** 0.13*** 0.06 to 0.20 0.08*
Fr → Exo SLEs 0.07* 0.07* 0.00 to 0.14 0.06
Externalizing T1 → Endo SLEs 0.24*** 0.26*** 0.19 to 0.33
Externalizing T1 → Exo SLEs 0.06 0.07* 0.01 to 0.14
Endo ↔ Exo SLEs 0.24*** 0.24*** 0.17 to 0.30 0.23*** 0.23*** 0.17 to 0.30
Endo SLEs → Externalizing T2 0.23** 0.29*** 0.22 to 0.36 0.16* 0.19*** 0.12 to 0.26
Exo SLEs → Externalizing T2 -0.03 -0.01











Variable in model Test of nested model
p β ∆X2 ∆df p
Frustration model
1. SLEs Exo → Externalizing T2 .70 -0.03 0.15 1 .70
2. Fr*SLEs → Externalizing T2 .66 0.02 0.19 1 .66
3. Fr*SLEs → Externalizing T2 .28 0.10 1.24 1 .27
Change in Externalizing model
1. SLEs Exo → Externalizing T2 .88 -0.01 0.02 1 .89
2. Fr*Exo SLEs → Externalizing T2 .85 0.01 0.04 1 .85
3. Fr*Endo SLEs → Externalizing T2 .55 0.05 0.36 1 .55
4. Fr → SLEs Exo .14 0.06 2.21 1 .14
5. Fr → SLEs Endo .09 0.36 3.07 1 .08








Baseline final Baseline final Baseline final
N 957 957 957
Women 523 523 523
Variables 7 7 7
Χ2 1460.85 2657.20 1484.31 2055.31 1444.58 2117.09
df 18 42 18 31 18 34
Loglikelihood model (H1) -10876.63 -9832.81 -9531.99
CFI 0.45 0.21 0.43 0.208 0.431 0.17
TLI -0.29 -0.04 -0.34 -0.073 -0.327 -0.03
RMSEA 0.41 0.37 0.41 0.369 0.407 0.36
AIC 26847.94 26836.19 24766.27 24759.99 24178.07 24165.68
BIC 27100.85 27021.01 25019.19 24949.68 24430.99 24340.78
X2 independence model 2657.20 2598.09 2551.27
df 42 42 42
Loglikelihood H0 -13371.97 -13380.09 -12331.14 -12340.99 -12037.03 -12046.84
Scaling-factor (TRd) 1.53 1.70 1.55 1.675 1.55 1.73
Free parameters 52 38 52 39 52 36
∆df 14 16.99 16
TRd 15.21 13 17.10












♀ ♂ ♀ ♂
Baseline Fr ↔ Psych T1 0.25*** 0.30*** 0.26*** 0.30***
Prospective Fr → Psych T2 0.05 0.17*** 0.10*** 0.12***
Psych T1 → Psych T2 0.51*** 0.45*** 0.51*** 0.44***
Stress Generation Fr → Endo SLEs 0.08 0.06
Fr → Exo SLEs 0.01 0.05
Psych T1 → Endo SLEs 0.19*** 0.25*** 0.25*** 0.21***
Psych T1 → Exo SLEs 0.18*** 0.11* 0.16*** 0.15***
Endo ↔ Exo SLEs 0.21*** 0.24*** 0.20*** 0.24***
Endo SLEs → Psych T2 -0.03 0.10
Exo SLEs → Psych T2 0.29*** 0.18* 0.28*** 0.25***
Stress Sensitivity Fr*Endo → Psych T2 0.30*** 0.01 0.25*** 0.13**











Variable in model Test of nested model
♀ ♂ And gender differences
p β p β ∆X2 ∆df p Result
Baseline Fr ↔ Psych T1 7. .001 0.25 .001 0.30 0.030 1 .86 Equal
Prospective Fr → Psych T2 4. .15 0.06 .001 0.16 1.716 1 .19 Equal
Psych T1 → Psych T2 8. .001 0.51 .001 0.45 0.058 1 .81 Equal
Stress 
generation
Fr → Endo SLEs 3. .20 0.07 .30 0.05 3.013 2 .22 Redundant
Fr → Exo SLEs 1. .81 0.11 .33 0.05 0.893 2 .64 Redundant
Psych T1 → Endo SLEs 9. .001 0.21 .001 0.27 2.416 1 .12 Equal
Psych T1 → Exo SLEs 10. .001 0.19 .03 0.11 1.168 1 .28 Equal
Endo ↔ Exo SLEs 11. .001 0.20 .001 0.24 0.005 1 .95 Equal
Endo SLEs → Psych T2 2. .63 -0.03 .30 0.10 1.268 2 .53 Redundant
Exo SLEs → Psych T2 12. .001 0.26 .001 0.28 0.940 1 .33 Equal
Stress 
Sensitivity
Fr*Endo → Psych T2 6. .001 0.26 .01 0.12 7.192 1 .01 genders differ








♀ ♂ ♀ ♂
Baseline Fr ↔ Internalizing T1 0.11* 0.13* 0.10*** 0.13***
Prospective Fr → Internalizing T2 -0.00 -0.04
Internalizing T1 → T2 0.49*** 0.49*** 0.53*** 0.47***
Stress generation Fr → Endo SLEs 0.12* 0.15*** 0.11*** 0.12***
Fr → Exo SLEs 0.06 0.07
Internalizing T1 → Endo SLEs 0.09* -0.14*** 0.06 -0.18***
Internalizing T1 → Exo SLEs 0.08† 0.08
Endo ↔ Exo SLEs 0.22*** 0.27*** 0.23*** 0.27***
Endo SLEs → Internalizing T2 -0.06 -0.24
Exo SLEs → Internalizing T2 0.20*** 0.08 0.14* 0.15*
Stress Sensitivity Fr*Endo → Internalizing T2 0.15† 0.11 0.09 -0.15*










Variable in model Test of nested model
♀ ♂
p β p β ∆X2 ∆df p Result
Baseline Fr ↔ Internalizing T1 14. .03 0.11 .02 0.13 0.03 1 .86 Genders equal
15. 10.92 2 .00 Path required
Prospective Fr → Internalizing T2 1. .96 -0.00 .43 -0.04 0.63 2 .73 Redundant
Internalizing T1 → T2 16. .001 0.51 .001 0.51 1.36 1 .24 Genders equal
17. 222.36 2 .001 Path required
Stress generation Fr → Endo SLEs 18. .06 0.10 .005 0.13 0.08 1 .78 Genders equal
19. 11.74 2 .003 Path required
Fr → Exo SLEs 3. .25 0.06 .14 0.07 3.43 2 .18 Redundant
Internalizing T1 → Endo SLEs 8. .11 1.00 .00 -3.69 23.96 1 .001 genders differ
9. 20.29 2 .001 Path required
Internalizing T1 → Exo SLEs 6. .01 0.01 .81 0.00 0.03 1 .87 Genders equal
7. 4.23 2 .12 Redundant
Endo ↔ Exo SLEs 20. .001 0.23 .001 0.27 0.00 1 1.00 Genders equal
21. 46.62 2 .001 Path required
Endo SLEs → Internalizing T2 2. .29 -0.06 .08 -0.23 3.78 2 .15 Redundant
Exo SLEs → Internalizing T2 12. .002 0.19 .73 0.04 1.31 1 .25 Genders equal
13. 6.88 2 .03 Path required
Stress Sensitivity Fr*Endo → Internalizing T2 10. .10 0.09 .00 -0.15 12.58 1 .001 genders differ
11. 10.64 2 .005 Path required
Fr*Exo → Internalizing T2 4. .001 -0.24 .85 0.03 4.26 1 .04 genders differ
5. 11.35 2 .00 Path required










♀ ♂ ♀ ♂
Baseline Fr ↔ Externalizing T1 0.21*** 0.20*** 0.22*** 0.19***
Prospective Fr → Externalizing T2 0.03 0.15*** 0.10*** 0.10**
Externalizing T1 → T2 0.47*** 0.33*** 0.43*** 0.41***
Stress generation Fr → Endo SLEs 0.09 0.06
Fr → Exo SLEs 0.03 0.07
Externalizing T1 → Endo SLEs 0.15*** 0.36*** 0.16*** 0.40***
Externalizing T1 → Exo SLEs 0.13** 0.05 0.09** 0.12**
Endo ↔ Exo SLEs 0.22*** 0.26*** 0.21*** 0.26***
Endo SLEs → Externalizing T2 0.08 0.30*** 0.20*** 0.18***
Exo SLEs → Externalizing T2 -0.02 0.06








Table A26. Gender stratified change  in externalizing  tendencies model: Constraints and Jöreskog  tests of 
gender-equality (chapter 6)
Step
Variable in model Test of nested model
♀ ♂
p β p β ∆X2 ∆df p Result
Baseline Fr ↔ Externalizing T1 6. .001 0.21 .001 0.21 0.12 1 .73 Genders equal
Prospective Fr → Externalizing T2 7. .12 0.07 .005 0.13 1.22 1 .27 Genders equal
Externalizing T1 → T2 8. .001 0.46 .001 0.35 1.42 1 .23 Genders equal
Stress generation Fr → Endo SLEs 3. .14 0.09 .35 0.04 3.54 2 .17 Redundant
Fr → Exo SLEs 2. .57 0.03 .18 0.07 1.99 2 .37 Redundant
Externalizing T1 → Endo SLEs 9. .001 0.17 .001 0.38 8.35 1 .005 genders differ
10. 59.93 2 .001 Path required
Externalizing T1 → Exo SLEs 11. .001 0.14 .23 0.07 1.93 1 .165 Genders equal
12. 10.62 2 .005 Path required
Endo ↔ Exo SLEs 13. .001 0.22 .001 0.25 0.05 1 .82 Genders equal
44.15 2 .001 Path required
Endo SLEs → Externalizing T2 14. .005 0.43 .001 0.25 3.58 1 .06 Genders equal
32.45 2 .001 Path required
Exo SLEs → Externalizing T2 1. .82 -0.02 .46 0.06 0.38 2 .83 Redundant
Stress Sensitivity Fr*Endo → Externalizing T2 5. .32 0.10 .40 -0.07 1.78 2 .41 Redundant
Fr*Exo → Externalizing T2 4. .26 0.06 .91 -0.01 1.37 2 .51 Redundant








Outcome Wave Full sample Women men
r2 Test r2 Test r2 Test
Psychopathology T1 0.07*** F(775)= 55.37 0.06*** F (424)= 27.18 0.08*** F (350)= 32.15
Internalizing tendencies T1 0.01** F (775)= 9.16 0.01* F (424)= 4.59 0.01* F (350)= 5.97
Externalizing 
tendencies
T1 0.04*** F (775)= 31.35 0.04*** F (424)= 18.98 0.04*** F (350= 14.18
Severity marker T1 0.06*** F (809)= 52.72 0.06*** F (424)= 25.68 0.08*** F (350)= 31.99
Endogenous SLEs T1- T2 0.01*** F (809)= 12.49 0.01* F (440)= 6.11 0.01* F (368)= 6.28
Exogenous SLEs T1- T2 0.00 F (809)= 3.69 0.00 F (440)= 1.52 0.00 F (368)= 1.95
Psychopathology T2 0.06*** F (798)= 7.61 0.03*** F (435)= 16.13 0.09*** F (362)= 37.12
Internalizing tendencies T2 0.00 F (798)= 0.24 0.00 F (435)= 0.03 0.00 F (362)= 0.07
Externalizing 
tendencies
T2 0.04*** F (798)= 32.44 0.03*** F (435)= 13.53 0.06*** F (362)= 21.90





Variable Wave 1. 2. 3. 4. 5. 6. 7. 8. 9. 10.
1. Age T1 − -.04 -.03 -.01 -.04 .05 -.04 -.02 -.03 -.00
2. Frustration T1 -.00 − .25*** .17*** .25*** .12* .06 .19*** .13** .22***
3. Psychopathology T1 -.04 .29*** − .89*** .78*** .24*** .19*** .65*** .59*** .58***
4.   Internalizing T1 -.02 .23*** .82*** − .43*** .18*** .14** .60*** .62*** .44***
5.   Externalizing T1 -.05 .24*** .82*** .39*** − .24*** .21*** .48*** .33*** .58***
6. Endogenous 
SLEs
T1 .07 .13* .22*** .05 .32*** − .23*** .33*** .27*** .34***
7. Exogenous SLEs T1-T2 .03 .07 .06 .04 .06 .23*** − .21*** .18*** .20***
8. Psychopathology T1-T2 .01 .31*** .58*** .55*** .41*** .23*** .13* − .92*** .87***
9.   Internalizing T2 .01 .24*** .52*** .61*** .26*** .08 .09 .88*** − .63***







Variable Wave 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14.
1. Gender Tx − -.00 .02 .07 -.02 -.22*** -.36*** .06 .06 -.10** -.20*** .04 -.01 -.16***
2. Age T1 .01 − -.04 -.05 -.03 -.03 -.00 -.05 .68*** -.01 -.01 -.00 .06 -.01
3. Frustration T0/T1 .01 -.07 − .88*** .89*** .25*** .18*** .23*** -.07* .28*** -.22*** .28*** .12*** .08*
4.   Frustration T0 .06 -.07* .87*** − .56*** .18*** .12*** .18*** -.09** .22*** .19*** .21*** .07* .07*
5.   Frustration T1 -.01 -.05 .88*** .55*** − .26*** .18*** .24*** -.04 .24*** .18*** .26*** .12*** .07
6. Psychopathology T1 -.21*** -.04 .25*** .17*** .26*** − .86*** .76*** -.06 .60*** .56*** .51*** .22*** .19***
7.   Internalizing T1 -.36* -.01 .20*** .12*** .19*** .86*** − .31*** -.07* .55*** .62*** .34*** .12*** .19***
8.   Externalizing T1 .06 -.06 .24*** .18*** .24*** .76*** .36*** − -.01 .41*** .25*** .52*** .27*** .12***
9. Age T2 .07* .66*** -.09* -.10** -.06 -.05 -.07* -.00 − .01 -.01 .04 .14*** .06
10. Psychopathology T2 -.11*** -.02 .26*** .19*** .23*** .62*** .58*** .44*** -.01 − .92*** .87*** .30*** .21***
11.   Internalizing T2 -.22*** -.02 .19*** .16*** .16*** .57*** .63*** .28*** -.04 .90*** − .60*** .19*** .20***
12.   Externalizing T2 .03 -.01 .28*** .19*** .26*** .53*** .38*** .54*** .04 .87*** .59*** − .36*** .18***
13. SLEs 
endogenous
T1- T2 -.03 .04 .10** .07* .10** .23*** .12*** .28*** .13*** .28*** .18*** .33*** − .24***







Unadjusted Adjusted for T1 
Internalizing
(% reduction)





Psychopathology .244*** .183*** (25%) .168*** (31%) .131*** (46%)
Internalizing .178*** .094** (47%) .128*** (28%) .080* (55%)








Adolescents with ≥1 romantic relationship
Direct effects Indirect effects
beta se p r2 boot se 95% Ci
Fear Partner Parental .046 .030 .13 .04 -.000 .002 -.006 to .004
Peer -.000 .002 -.007 to .003
Frustration Partner Parental .016 .033 .64 .00 .005 .005 -.003 to .018
Peer -.005 .005 -.017 to .003
Affiliation Partner Parental .046 .041 .26 .00 -.005 .006 -.020 to .004
Peer .007 .007 -.006 to .024
Shyness Partner Parental .011 .025 .61 00 -.000 .002 -.004 to .004
Peer -.002 .002 -.011 to .001
Surgency Partner Parental .041 .023 .07 01 -.000 .002 -.005 to .002
Peer -.001 .002 -.007 to .002
Effortful
Control
Partner Parental .017 .031 .60 .00 -.005 .006 -.019 to .004





Facet Conflict (stressful event)
Perceived
affection
Direct Effect Indirect Effect
beta se p boot se 95% Ci
Fear Parents Thrown out of parental home Parental -.465 .337 .17 -.016 .022 -.089 to .022
Peer .004 .017 -.016 to .063
Having a serious fight with parents Parental .173 .155 .26 -.003 .009 -.039 to .008
Peer .000 .007 -.012 to .017
Running away from home Parental .409 .200 .03 -.017 .019 -.068 to .009
Peer .001 .008 -.023 to .013
Peer Losing good friend because of fight or 
argument
Parental -.015 .136 .92 -.009 .011 -.043 to .005
Peer -.000 .005 -.016 to .009
Being bullied Parental .248 .101 .01 -.000 .006 -.017 to .010
Peer -.004 .011 -.032 to .014
Partner Being dumped Parental -.004 .111 .97 -.006 .009 -.036 to .004
Peer .003 .008 -.009 to .026
Breaking up (self) after a relationship Parental -.036 .084 .67 -.005 .006 -.026 to .003
Peer .003 .009 -.011 to .028
Frustration Parents Thrown out of parental home Parental .455 .348 .19 .057 .054 -.021 to .199
Peer -.050 .057 -.180 to .052
Having a serious fight with parents Parental .585 .176 .01 .001 .025 -.050 to .056
Peer -.007 .026 -.057 to .046
Running away from home Parental .785 .229 .01 .069 .036 .006 to .154
Peer -.010 .035 -.085 to .059
Peer Losing good friend because of fight or 
argument
Parental .265 .153 .08 .035 .025 -.006 to .093
Peer -.003 .023 -.051 to .043
Being bullied Parental .271 .111 .01 -.002 .018 -.039 to .037
Peer .042 .020 .008 to .089
Partner Being dumped Parental -.039 .121 .75 .027 .021 -.009 to .075
Peer -.029 .021 -.082 to .008
Breaking up (self) after a relationship Parental .102 .092 .27 .019 .015 -.007 to .053




Facet Conflict (stressful event)
Perceived
affection
Direct Effect Indirect Effect
beta se p boot se 95% Ci
Affiliation Parents Thrown out of parental home Parental -.281 .420 .50 -.072 .071 -.253 to .040
Peer .056 .074 -.060 to .246
Having a serious fight with parents Parental .033 .215 .88 -.011 .032 -.080 to .049
Peer .004 .034 -.068 to .069
Running away from home Parental -.224 .281 .43 -.093 .043 -.209 to -.029
Peer .000 .045 -.090 to .091
Peer Losing good friend because of fight or 
argument
Parental .142 .192 .46 -.049 .029 -.120 to -.001
Peer -.005 .028 -.063 to .054
Being bullied Parental .012 .134 .93 -.001 .022 -.046 to .042
Peer -.055 .026 -.114 to -.012
Partner Being dumped Parental .246 .148 .10 -.035 .024 -.090 to .009
Peer .035 .026 -.007 to .096
Breaking up (self) after a relationship Parental .156 .111 .16 -.026 .017 -.066 to .005
Peer .044 .019 .013 to .088
Shyness Parents Thrown out of parental home Parental .128 .258 .62 .003 .014 -.012 to .049
Peer -.019 .027 -.090 to .023
Having a serious fight with parents Parental -.101 .047 .01 -.026 .017 -.066 to .005
Peer .044 .019 .013 to .088
Running away from home Parental -.221 .173 .20 .005 .014 -.042 to .031
Peer -.000 .017 -.042 to .031
Peer Losing good friend because of fight or 
argument
Parental -.039 .113 .73 .002 .008 -.009 to .022
Peer .000 .012 -.022 to .025
Being bullied Parental .033 .083 .69 -.000 .003 -.006 to .008
Peer .019 .011 .003 to .047
Partner Being dumped Parental -.266 .094 .01 .002 .005 -.006 to .019
Peer -.011 .010 -.040 to .002
Breaking up (self) after a relationship Parental -.189 .070 .01 .001 .004 -.004 to .014
Peer -.016 .009 -.039 to -.003
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Table A32. Single event analyses (chapter 7) (continued)
Facet Conflict (stressful event)
Perceived
affection
Direct Effect Indirect Effect
beta se p boot se 95% Ci
Surgency Parents Thrown out of parental home Parental .649 .275 .02 .001 .015 -.034 to .031
Peer .004 .014 -.009 to .077
Having a serious fight with parents Parental .123 .123 .32 .000 .004 -.009 to .010
Peer .000 .005 -.010 to .013
Running away from home Parental .183 .162 .26 .001 .013 -.030 to .026
Peer -.000 .007 -.017 to .013
Peer Losing good friend because of fight or 
argument
Parental .168 .108 .12 .000 .008 -.014 to .019
Peer -.000 .005 -.013 to .007
Being bullied Parental -.116 .077 .13 .000 .003 -.006 to .006
Peer -.005 .008 -.026 to .008
Partner Being dumped Parental .248 .087 .00 .000 .005 -.010 to .012
Peer .004 .007 -.006 to .024
Breaking up (self) after a relationship Parental .277 .066 .00 .003 .004 -.007 to .011
Peer .004 .007 -.008 to .020
Effortful Parents Thrown out of parental home Parental -.583 .336 .08 -.043 .046 -.210 to .014
Control Peer .026 .036 -.027 to .132
Having a serious fight with parents Parental -.682 .171 .00 .001 .020 -.043 to .038
Peer .001 .016 -.030 to .041
Running away from home Parental -1.08 .230 .00 -.049 .029 -.112 to -.003
Peer .004 .020 -.038 to .046
Peer Losing good friend because of fight or 
argument
Parental -.072 .147 .65 -.029 .020 -.077 to .002
Peer .000 .014 -.027 to .031
Being bullied Parental -.393 .107 .00 .004 .014 -.022 to .033
Peer -.024 .015 -.062 to -.003
Partner Being dumped Parental .065 .116 .58 -.022 .016 -.063 to .002
Peer .017 .013 -.001 to .051
Breaking up (self) after a relationship Parental -.134 .088 .13 -.015 .012 -.047 to .005










Independent facet effects Facet effects adjusted for all other facets
Indirect effects Direct effects Indirect effects
boot se 95% Ci beta se p r2 r2 se 95% Ci
Fear Parents Parental -.002 .003 -.010 to .001 -.002 .018 .92 .04 -.001 .002 -.008 to .000
Peer .000 .001 -.002 to .004 .000 .001 -.001 to .005
Peers Parental -.001 .002 -.009 to .001 .013 .024 .58 .04 -.002 .002 -.009 to .002
Peer -.001 .003 -.009 to .003 -.003 .003 -.011 to .000
Partner Parental -.002 .003 -.010 to .001 .011 .030 .71 .03 -.004 .003 -.015 to .000
Peer .001 .003 -.005 to .010 .005 .004 -.001 to .016
Frustration Parents Parental .009 .005 -.001 to .021 .054 .020 .01 .04 .003 .003 -.001 to .011
Peer -.003 .005 -.013 to .006 -.001 .002 -.006 to .004
Peers Parental .004 .005 -.005 to .015 .047 .027 .08 .04 .002 .004 -.003 to .012
Peer .009 .005 .000 to .022 .006 .004 .000 to .017
Partner Parental .009 .005 .001 to .023 .026 .033 .44 .03 .007 .005 .000 to .020
Peer -.013 .005 -.028 to -.005 -.010 .005 -.025 to -.003
Affiliation Parents Parental -.009 .005 -.023 to -.001 -.012 .023 .61 .04 -.004 .003 -.013 to .001
Peer .001 .005 -.009 to .011 .001 .003 -.004 to .007
Peer Parental -.005 .005 -.017 to .004 .026 .031 .41 .04 -.004 .004 -.015 to .004
Peer -.011 .006 -.026 to -.001 -.007 .004 -.019 to -.001
Partner Parental -.010 .005 -.022 to -.002 .021 .039 .60 .03 -.009 .006 -.021 to .001
Peer .013 .005 .005 to .025 .011 .005 .003 to .024
Shyness Parent Parental .001 .002 -.003 to .007 -.017 .015 .23 .04 -.001 .000 -.004 to .000
Peer -.001 .003 -.007 to .005 -.000 .001 -.003 to .001
Peer Parental .000 .002 -.001 to .007 .000 .020 .99 .04 -.001 .001 -.005 to .001
Peer .006 .004 .001 to .017 .002 .002 -.001 to .007
Partner Parental .001 .002 -.003 to .007 -.055 .025 .03 .03 -.002 .002 -.008 to .001
Peer -.007 .004 -.017 to -.001 -.003 .003 -.010 to .002
Surgency Parents Parental .000 .002 -.005 to .005 .028 .013 .04 .04 .000 .001 -.001 to .003
Peer .000 .001 -.002 to .004 -.000 .001 -.002 to .001
Peer Parental .000 .002 -.003 to .003 .001 .018 .97 .04 .000 .001 -.001 to .004
Peer -.001 .003 -.009 to .002 .000 .002 -.003 to .004
Partner Parental .000 .002 -.005 to .005 .089 .022 .00 .03 .001 .002 -.002 to .005
Peer .002 .003 -.004 to .010 -.001 .002 -.006 to .004
Effortful
Control
Parent Parental -.003 .003 -.111 to .001 -.077 .018 .00 .04 -.002 .002 -.009 to .001
Peer .001 .003 -.004 to .008 .000 .001 -.001 to .004
Peer Parental .003 .004 -.013 to .004 -.051 .025 .04 .04 -.002 .003 -.010 to .002
Peer -.005 .003 -.014 to -.000 -.003 .002 -.009 to .000
Partner Parental -.007 .004 -.018 to -.001 -.027 .031 .38 .03 -.002 .003 -.010 to .002









rp p Control: PA rp p %∆
Fear Parents .032 .27 Parental .034 .24 5.9
Peers .032 .27
Peers .061 .04 Parental .065 .03 6.2
Peers .061 .04
Partner -.018 .53 Parental -.018 .53
Peers -.019 .52 5.3
Frustration Parents .133 .01 Parental .131 .01 1.5
Peers .133 .01
Peers .092 .01 Parental .087 .01 5.7
Peers .086 .01 7.0
Partner .033 .25 Parental .033 .26
Peers .041 .16 19.5
Affiliation Parents -.020 .49 Parental -.015 .61 33.3
Peers -.019 .51 5.2
Peers .016 .59 Parental   .025 .39 36.0
Peers .025 .39 36.0
Partner .040 .17 Parental .040 .17
Peers .030 .30 33.3
Shyness Parents -.035 .23 Parental -.037 .21 5.5
Peers -.035 .23
Peers .005 .87 Parental .001 .97
Peers .000 .99
Partner  -.111 .00 Parental -.111 .00
Peers -.106 .00 4.7
Surgency Parents .048 .10 Parental .048 .10
Peers .048 .10
Peers -.008 .80 Parental -.008 .79
Peers -.007 .80 14.3
Partner .146 .00 Parental .146 .00
Peers .146 .00
Effortful Parents -.135 .00 Parental -.132 .00 2.3
Control Peers -.134 .00 0.7
Peers -.096 .00 Parental -.092 .00 4.3
Peers -.091 .00 5.5
Partner -.034 .24 Parental -.034 .25


























2nd Quartile 3th Quartile relative old
Relative age: 1 to 3 4 to 6 7 to 9 10 to 12
Birth month: Sept, Aug, July June, May, April March, Feb, Jan Dec, Nov, Oct
Total sample 2230 100.0% 624 100% 569 100% 537 100% 500 100%
Normative 
development
1681 75.4% 398 63.8% 441 77.5% 443 82.5% 399 79.8%
Repeated grade 377 16.9% 185 29.6% 90 15.8% 61 11.4% 41 8.2%
Skipped grade 48 2.2% 2 0.3% 4 0.7% 7 1.3% 35 7.0%
Special education 124 5.5% 39 6.3% 34 6.0% 26 4.8% 25 5.0%
Low SES quartile 547 25.0% 135 24.7% 142 26.0% 149 27.2% 121 22.1%







Normal School Progress repeated grade
Relative age effect Relative age effect
rp B 95% CI rp B 95% CI
Length (cm) 2 -.04 -0.10 (-0.24 to 0.04) -.01 0.09 (-0.25 to 0.42)
Weight (kg) 2 -.04 -0.13 (-0.30 to 0.05) .08 0.60* (0.02 to 1.11)
BMI 2 -.02 -0.02 (-0.07 to 0.03) .10 0.19* (0.03 to 0.36)
Pubertal status 2 -.02 -0.04 (-0.10 to 0.02) .08 0.07 (-0.07 to 0.19)
Intellectual Development 2 .04 0.06 (-0.01 to 0.13) -.12 -0.19* (-0.36 to -0.02)
Sport Competence 2 .01 0.00 (-0.01 to 0.02) -.01 -0.00 (-0.03 to 0.03)
Fear 1 .01 0.01 (-0.01 to 0.02) .09 0.04 (-0.00 to 0.08)
Frustration 1 .05 0.02 (-0.00 to 0.03) .04 0.02 (-0.03 to 0.06)
Depressive symptoms 1 .01 0.00 (-0.02 to 0.02) .18*** 0.02** (0.02 to 0.11)
∆ Fear 1-3 -.06a -0.02 (-0.04 to 0.00) -.11 -0.06 (-0.13 to 0.02)
∆ Frustration 1-3 -.01 -0.00 (-0.03 to 0.02) -.04 -0.03 (-0.09 to 0.04)









Adj. for real agea Adj. for real age & SESb
OR (95% CI) OR (95% CI)
Repeated grade 0.83*** (0.80 to 0.86) 0.82*** (0.79 to 0.86)
Skipped grade 1.47*** (1.30 to 1.67) 1.66*** (1.44 to 1.92)
Special education 0.96 (0.91 to 1.01) 0.81*** (0.75 to 0.87)











School progress Social Status rp or (95% CI) p b (95% CI)
Normative Popular -.00 1.00 (0.94 to 1.06) .90 -0.00 (-0.07 to 0.06)
Rejected .09*** 1.12 (1.05 to 1.19) .00 0.11 (0.04 to 0.18)
Repeated a grade Popular .04 1.11 (0.83 to 1.49) .55 0.11 (-0.53 to 0.66)










Normative school progress repeated a grade
Rejected n Popular n Rejected n Popular n
Relatively young 9.3% 37 7.5% 30 2.7% 5 1.6% 3
Second 6.1% 27 9.5% 42 3.3% 3 1.1% 1
Third 6.5% 29 8.4% 37 4.9% 3 1.6% 1
Relatively old 9.8% 39 7.0% 28 4.9% 2 2.4% 1




normative repeated a grade Skipped a grade Special education
% n % n % n % n
Low SES 65.3% 357 22.7% 124 0.9% 5 11.2% 61
Second Q 72.0% 394 21.4% 117 0.7% 4 5.9% 32
Third Q 77.1% 422 15.2% 83 3.8% 21 3.8% 21
High SES 87.6% 479 8.6% 47 3.1% 17 0.7% 4
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resultaten  laten  zien  dat  stressvolle  levensgebeurtenissen  (en  in  het  bijzonder  sociale 
stress en conflict), die gekarakteriseerd kunnen worden als onvoorspelbaar, oncontro-
leerbaar,  onverwacht,  onwenselijk,  of  niet  passend  bij  de  normale  levensloop,  vaak 
worden gevolgd door een langdurige toename in neuroticisme. Echter, positieve levens-
veranderingen kunnen ook leiden tot een afname van neuroticisme. 
Tenslotte  heb  ik  de  betekenis  onderzocht  van  de,  in  eerder  onderzoek  gevonden, 
sterke relatie  tussen neuroticisme en veelvoorkomende psychische problemen, zoals 
angst,  depressie,  en middelenmisbruik. Hiervoor heb  ik  zowel  een  aantal  longitudi-
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‘Environmental Influences on Neuroticism’
High neuroticism is the single most important risk factor in public mental health, a 
personal burden, and a substantial cost to society. About half of the individual differences 
in neuroticism have a non-genetic origin. In this PhD thesis I investigated whether and 
how environmental influences associate with change in neuroticism, and how long such 
changes persist. To do so, I performed a series of longitudinal studies. Additionally, I 
reviewed studies on monozygotic twin pairs discordant for neuroticism (a design that 
reduces genetic confounding of life event occurrences) and longitudinal studies on 
within-individual changes in neuroticism in adults. Results indicate that increases in 
the setpoint of neuroticism tend to follow stressful life events (especially social stress 
and conflict) that can be characterized as unpredictable, uncontrollable, unexpected, 
undesirable, and non-normative from a life history perspective.
Additionally, I critically examined the meaning of the previously reported strong 
prospective association between neuroticism and the common mental disorders 
(CMDs, viz. anxiety, depression, and substance use disorders). This was done in a series 
of longitudinal studies and a review of population studies in which neuroticism predicts 
CMDs. The key observation is that high neuroticism is, indeed, an important prospective 
indicator of risk for the development of full-blown psychological disorders, and can, to 
some extent, be viewed as sub-threshold psychopathology. 
In conclusion, this thesis indicates that the neuroticism setpoint is embedded in the 
environment, sensitive to both positive and negative life events, consequential for 
future mental health, and more malleable than researchers originally believed.
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